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AUTHOR: Borog, V. V.; Kirillov-Ugryumov, V. G.; Petrukhin, A. A.; Rozental', I. L.;
Shestakov, V. V.

. S
ORG: none 72/
TITLE: JIonization calorimeter for the investigation of high energy cosmic muons at
large zenith angles K

SOURCE: Moscow. Inzhenerno-fizicheskly institut. Fizika elementarnykh chastits {(Phy-
sics of elementary particles). Moscow, Atomizdat, 1966, 59-68

TOPIC TAGS: muon, calorimeter, bremsstrahlung, cosmic ray mcasurement, angular dia-
tribution, ionization chamber, waveguide

ABSTRACT: A study of high energy muons, using the horizontal flux zenith angles 2£0°
of cosmic rays at sea level was made and an ionization calorimeter developed for this
purpose is described. Such a study is feasible because the horizontal flux at large
zenith angles © consist almost exclusively of muons and the intensity of muons for

energies >10}! ev increases with 8. The apparatus uses muon flux to study high ener- | __
gy muon interactions with matter and measures the characteristics of the horizontal
muon flux to determine the angular and energy distributions. The lonization calori-~
meter enables one to study both of these areas by observiug the showers produced by L
the muons due primarily to bremsstrahlung and nuclear interactions. It detects muona '
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ACC NR: AT6032306 - : R

in the energy interval 2-1011.5:1012 ev for 60° < 6 < 90°, The instrument consists
of 150 ionization chambers arranged in six rows, forming a coordinate set for deter-
mining the angle made of a shower. A layer of iron 9 cm thick is placed between each
row with a total weight >40 tons. Each chamber is made from a section of waveguide
110 x 54 mm and 3 m long with an electrode 3 mm in diameter at +1200 volts, filled
with argon at a pressure of 5 atm. A block diagram of the major component is shown.
The pulse from each chamber is amplified and then stored on capacitors in the memoury
section which is successively probed by a mechanical commutator. The commutator sig-

nal is photographed using an H-700 loop oscilloscope. The event selection and switch-

ing of the detector take place in the control block. The registration block records
the data and a timing relay fixes the detection time of a given event. Orig. art.
has: 2 formulas, 7 figures. :

SUB CODE: 20/ SUBM DATE: 25Feb66/ ORIG REF: 003/ . OTH REF: 008

I s

| cord 2/2 MPE
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" ACC NR: AT7007079
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AUTHOR: Dorog, V. Vo5 Klrlllov-Ugryunov, Vo Go3 Petrukhin, A, A.; Shestakov,

V. V. T

ORG: none

TITLE: Non-electromagnetic interactions of superhigh-energy muons [E;per
; Dresented at the All-Union (onference on Cosmic Radiation Physics, Moscow,
i 15-20 Nov 1965/

SOURCE: AN SSSR, Izvestiya. Seriya fizicheskaya, v, 30, no. 10, 1966,
1666-1663

: TOPIC TAGS: muon, cosmic radiation

? SUB CODE: 20

i ABSTRACT: The non-electromagnetic interactions of superhigh-energy muons
. (E 7,- 101l ev) were recorded at an installation for the study of cascade sho-

Borog et al, Izvestiya Akademii Nauk SSSK, Seriya Fizicheskaya, 30, 10, 1669,
1966). The only known process which could give rise to the non-electromagnetic |
cascade showers recorded was that of nuclear interaction of muons. A comparison
of the spectra of nuclear and electromagnetic. showers made it possible to evae
luate the cross-section 5XN of the photonuclear process at E >g 10 ev,

By using the relation derived by P, & D, Kessler (Compt, Rend, 244, 1896, 1957),
vhich applies to any transmitted energies, it was estagblished that ‘

’ "8 +0.20 -8, o
. ,..“.’(N “ 0,15 -0.50 °* 10 cm  per nucleon,. .
\ M.ﬁihmmu,fi oNTaa arnd D Srwml... FIT. Aan o0 '
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]*'Acc NR: AP7007080 SOURCE CODEs UR/004B/66/031/010/1669/1673 "
j AUTHOR: Borogu_)_l,__y,; Kirillov-Ugryumov, V. G,; Petrukhin, A. A.;

i  Rozental’, 1. Lo} Shestakov, V. V,

+ ORG: none .

t TITLE: Study of the energy spectrum of cosmie-ray muons on the basls of
electron-photon showers LPaper presented at the All-Unlon Cenference on Cosmic
Radiation Physics, Moscow, 15-20 Nov 1965/

SOURCE: AN SSSR. Izvestiya. Seriya fiziciieskaya, v. 30, no. 10, 1066,

16691673

TOPIC TAGS: calorimeter, cosmic ray, muon

SUB CODE: 20

ABSTRACT: At present, outer space is the only accelerator of particles with
superhigh energies. The energy sgectrum of electromagnetic cascades produced by;
superhigh-energy muons (Ex 3= 10 L ev) fmpinging at angles __2_ 55° was studied -
at sea level on an jonization calorimeter consisting of six rows of Ar-filled
lonization chambers, 25 in each row, with an iron interlayer between the cham- - i
bers acting as an absorber. The majority of the cascedes recorded were due to . i
the interaction of muons with the absorber. A small rumber of showers ( £ 17.)
was produced bty nucleus-reactive particles, The energy spectrum of the muons :
was determined on the basis of the recorded showers due to high-energy photons g
and electrons formed by interaction of the muons with atoms of the gbsorbder. |
Mathematical equations expressing the experimentally determined energy spectrum ;

The authors thank G, G. .Bunatyan for help in carrying out the numerical compu= -
tations on the ETsVM, Orig. art. has:i & tigures and 6 fo nulas. @PRS: 39,65_@7
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BSTRACT: Tnfs work s sl attiupt to. ca.nyv ot & Teastion for ths productd
nltrie oxide from air at naximim obtaluable currenti wnder Jaboratof'y com:?ogg E i"

+4u'a pulse dfscharge. In-this work e circulstion set-up was used for production | .
::0f oxldes of nitrogen, desicribed by F. Heber, A. Kotndg and E. Ploton (2. Electro- | - [
chem, 13, 725, 1907; 15, 689, 1908).- Tt 46 eoncluled that 2 & puise dischargs | M
- the yleld of nlirie oxide is. J.nbr becanaa of ths- conjrlste decomposition of mlnculeu R
~into atomss It was also lbzmd !hhat foxmation of ‘nitric oxide in a glowing .

asscharse 91' a E,].Oﬂng arg mue.;a P m tLa 4 )
molecules, Orlsx. art. hai: ﬁmﬁmﬁ’ v excited state of nitrogen
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Tevslognen® of tae elertric netwerk of the clity of Vircvitica,
¥nergija lrv 13 n0,7/8:206.233 64,

1, Institute of Blaciriec Industrigs, Zagreb, Freletarskih
brigade 37,
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oIy T Yugoslavia T e
S R0RY + Cultivated Plants, Grains, Leguminous Grains.

Tropical Cerecals.
A78 0 JVUR. ¢ Ref Zhur-Biologiye, lo.k, 1959.

. W, 15593
A1an < Borojevie, Slavko

: Trends in “heat Selection in Yuroslavia

., PyB, : Poljopr. Vojvod., 1958, 6, No.3, 187-191

R, .. No abstract
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BOROK, A.

Urgent problems. Muk,-elev. Prom. 25 no.10:31 0 '59  (MIRA 13:3)

1. Euybyshevekaya mel'nitsa Ko, 2,
(Grain--Storage)
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- Card 1/1 A

. Juthor : Borok, A. M,
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b Pertodical
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Technologlcal mdemdzation of a horizontal rilling machine

(13

Stnn i i'nstr; :u/a, 33, April 1953

Lbstract

The authorr recoimends the use of a six-apindle drilling and milling .
unit on the bed of a horizontal milling machine in connection with
a four-position device for holding the part to be machined., He
illustrates his explanations with drawings and claims that the B
method increases production and frees the boring machine for other
work,

" Institution

(1]
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8(4), 9(0) SOV/112-59-2-3698

Translation from: Referativnyy zhurnal. Elektrotekhnika, 1959, Nr 2,
pp 209-210 (USSR) '

AUTHOR: Donskoy, A. V.. Borok, A. M., and Ivenskiy, G. V.

TITLE- lonic Frequency Converters for Electrothermal Installations
(Ionnyye preobrazovateli chastoty dlya elektrotermicheskikh ustanovok)

PERIODICAL: V sb.: Prom. primeneniye tokov vysokoy chastoty. Riga, 1957,
pp 273-286

ABSTRACT: A 60-kw ionic frequency converter for electrothermal installations
developed by LI irneni M. I. Kalinin is described. Its cutput frequency is
2,500-2.800 cps. Its scheme has an implicit DC circuit. Six TR1-15/15
thyratrons are connected on their cathode side in three groups of two and
connected to the three-phase rectifying transformer; on their anode side, they
are arranged in two groups of three each and connected to the terminals of a
single-phase inverter transformer. A smoothing choke coil is connected

Card 1/3
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S0v/112-59-2-3698
Ionic Frequency Converters for Electrothermal Installations

between the neutrals of both transformers. An oscillatory circuit formed by
the furnace inductor and the phase-control capacitor serves as a load for the
converter The grid-control circuit of the inverter is fed from the converter
output via an RC phase shifter. The self-control feature secures the following:
(1) an automatic frequency control as the circuit parameters change in the
course of metal heating. and (2) short-circuit protection upon collapse of
inverter oscillations. However. an additional special device to open the valves
for starting is required. When the power is adjusted by the phase shifter, the
inverter -transformer ratio is changed and the firing-point-controlling
capacitors are switched simultaneously. In the schemes with an explicit DC
circuit, the rectifier grid control can be used advantageously. Experimental
regulating and load characteristics of the converter are presented. It is pointed
out that in schemes with higher frequencies, it is expedient to prolong the
recovery time for the valves. Another solution is to use a converter with a

Card 2/3
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SOV /112-59-2-3698

Ionic Frequency Converters for Electrothermal Installations

triple output frequency; its briefly presented scheme is a combination of thres
single-phase inverters whose inverter -transformer secondaries are connected
in open delta. Bibliography: 10 items.

V.A.L.
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110-4-14/25
AUTHORS: Donskoy, A.V., Doctor of Technical Sciences, Professor,
Borok, A.M., Ivenskiy, G.VD and Khansuvarov’A.A., Engineers.

*TITIE: A High-frequercy Electro-thermal Installation of a New
Series (Vysokochastotnaya elektrotermicheskaya ustanovka
novoy serii)

PERIODICAL: Vestnik Elektropromyshlennosti, 1958, No. ‘4, .
pp. 42 - 47 (Ussk).
ABSTRACT: High-frequency electro-thermal installations with valve
generators for induction-heating are widely used. A mass-
produced equipment; has lacked anode voltage stabilisation and
needs careful screening to reduce radio interference. A new
series of equipment has been developed that operates at a
frequency of 70 k¢/s, so that both the fundamental and the
second harmonic are outside the standard frequency range for
radio interference. This new equipment, type JINZ-67, employs
a stabilised anode-controller rectifier. The main technical
data are given with a full-circuit diagram in Fig.l and the
pain components of the circuit are described: the rated output
is 60 kW. The principles of the grid control system are des—
cribed. A change of the grid voltage varies the firing angle of
the valve. The main advantage of the circuit is its simplicity
and although the accuracy of stabilisation is less than that
Cardl/2 of existing circuits, it is nevertheless adequate. The equipment
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110-4-14/25
A High-frequency Electro-thermal Installation of a new Series

. includes protection against short-circuit, ocerload and under-
voltage. A general view of the equipment is given in Fig.2.
It is housed in a number of separate cubicles, whose contents

' are described.
A wide range of tests was made on the equipment; its character-
istics are given in Fig.3. These curves show that the genera-
tor can easily be adjusted to give the best operating conditions
on the most varied loads. The oscillatory power ranges from
40 - 60 kW and the efficiency of the generator valve is 72 - 78%.
The power-factor depends on the ignition angles of the thyratron
and ranges from 0.72 - 0.93. During the tests careful measure-
ments were made of radio-interference with the results plotted
in Fig.4, which shows that interference is worst at light-loads
but is still within the specified limits even when the cubicle
doors are open.

There are 4 figures, and 2 Russian references.
ASSOCIATION: The Leningrad Works for High-frequency Installations
(Leningradskiy zavod vysokochastotnykh ustanoveik)
SUBMITTED: October 18, 1957

AVATLABIE: Library of Congress
Card 2/2
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AUTHORS ¢ Douskoy, A. V., Dookor of Tcchnical Sciemces, SOV/103-59-7-10/30
Ivenskiy, G. V., Candidate of Technical Sciences, Borok, &. M.,
Engineer

TITLE: Yon Frequency Converters for Induction Heating Installations
(Ionnyys preotrazovateli chastoty dlya ustanovok induktsionnogo
nagreva)

PERTODICAL: Elektrichestve, 1959, Nr 7, pp 41 - 45 (USSR)

ABSTRACT: The USSR industry at pressnt produces large thyratrons of the
TRI-15/15-type within a sufficiently short time for the re-establitment
of the controllability of the grid. Investigations show that they
operate with sufficient reliability in frequency converters of
£0/2500  oycles. The wiring diagrams of these converters are
given, As the basic wiring diagrams of similar converters have
elready been (lealt with by the papers of references 1 and 2, the
suxiliary cirouits are in this oase mainly investigated. Figure 1
shows the wiring of an ion frequency converter of 50/2500 éycles and
60-80 kv with a direct current term, whioh is desoridbed. It has
been used for the melting of metal since July 1257 at the
Laboratoriye elekirotermicheskikh unstsavok LRI im. Ealinina

Card 1/3 (Laboratory for Electrothermal Installations &% ite
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Yon Prequency Converters for Induction Heating Installations SOV/105-59-7-10/30 .

LPT im, Kalinins (Leningrad Polytechnic Institute imeni Kalinin).

The rectifier of this converter is a three-phase single-cycle
rectifior with 3 valves and one converter., The inverter is consirusied
as a single-phase single-cycle invarter with 2 valves and 1
convertar. It is shown that an inverter for 2500 cycles embodied
within the thyratron mentioned must necessarily be a single-vycle
inverter., Reguilation of the initial ocutput Pk is brought about by
variation 1) of the capacity of the capacitor ck, 2) of the phase

shift angle P between the grid- and anode voltages of the
thyratrons of the inverter group, and 3) of the economy transformer
coupling of the load circuit chk with the inverter~{¥ransformer,

The experimentally obtained characteristics of the converter
corresponding to these three kinds of regulation are shown by
figure 2, The disadvantage of the 1. and 2. method is the stepped
regulation. Apart from the circuit shown by figure 1, where one
valve group i# used only for rectification and the other emly for
inverting the current, also ionic converters with a direct current
element (Refs 1, 2) may be used in electrothermal installations, In’
this case the same valves are used for rectification and inversion.
Card 2/3 Such a converier, consisting of a three-phase one-cycle rectifier
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Ion Frequency Converters for Induction Heating Installations WV/IOS-SS-'[-IQ/}()

ASSOCTIATION :

SURMITTED:

Card 3/3

and a single-phase one-cycle inverter with 60-€0 kw is shown by -
figure 4. This inverter was investigated in the above laboratory,
where it was used for a long period. The life of ths thyratrons
TR1-15/15 of the converter group is, as shown by experience, "abeut
800 ~ %00 houirs. There are 5 figures and 5 Soviet references,

Leningradskiy politekhnicheskiy institut im. Kslinina (Leningrad
Polytechnic Institute imeni Kalinin)

May 16, 1958
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~  DURUK, B\.'“‘l?'; RUZRETSOV, V. T.; GOFNER, A. K.; KUNIS, M. I.; PRYANISHNIKOV, S. 3.

"'I'ggslixighly effective electrodes for arc electric welding," Industrial Energetics,
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AUTHORS: Borok, B.A., Gavrilin, V.1., S0V/32-24-9-45/%3
Lobashev, B .P., L'vovakaya, V.F.

"TITLEs Perfuction of the Furnace TvV-2 for Use in Vacuum and Controllable
Atmospheren (Usovershenstvovaniye pechi TVV-2 dlya raboty v va-
kuume i kontroliruyemykh atwosferakh)

PERIODICAL:  Zavodiskaya Laboratoriys, 1958, Vol 24, Nr 9, PP 1158-1159 (USSR)

ABSTRACT: The furnace memtioned in the title, which is built at the "Platino-
pribor" factory, was retuilt for experiments in a8 controllable
atmosphere and with a greater capacity. BV, Fedin and B.P. Loba-

shov, as well as A.F. Androsov and Ya.l. Pikalov took part in the
reconstruction. Tha temperature control was changed from a astep-
like to a»continuousoneo.AS'hitherto the furnace has been operating
only in vecuum no special fixing of the upper part of the furnace
to the furnace body has been provided. This had to be changed as
in the present cage. the pressure within the furnace is equal to
atmospheric pressure. The increase in dimensions of the furnece
was earriwd out in two variables. First, an jncrease of the radius
of <he tungaten heater (to 90 mm), which gecured a temperature of
2300°, In the other cage & temperature of 14000 could be obtained

Card 1/2 by using a heater of molybdenum sheet with a diasmeter of 110 mm.
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_ Perfection of the FarnacsT¥V .2 for Use in Vacuum S0V/32-24-9-45/53
. and Controllable Atinosphares ’

The temperature gemtryol by the transformer OSUI#)/O‘S as practised
up tO'n'f:' was changed by L.K. Petrov by introducine the trans—
forme: ST-34 (or ST-24) and the autotransformer TNN-43, The 1ife
of the two heaters is given with 1,5 months. A diagram of the
changed furnace T¥Y .2 is given, and it is mentioned that the fur-
nace has baen.-succesafully used for 5 years. There is 1 figure. .

ASSOCIATION: Tsentral ‘nyy neuchno-issledovatel'skiy institut chernoy metallur-
gii (Central Scientific Research Institute £ farv:s Metallurgy)
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. S0V/136~59-6-10/24
AUTHORS:  Suchkov, A,B., Borok, BL.A,, Yermakeva, T.N.,
Rodnyy, M.I., afid®Boldina, L.D.

PITIE: On the Production of Titanium by Electrolysis of Molten
Salts, Using Soluble Anodes (Nekotoryye voprosy
polucheniya titana elektrolizom rasplavlenmgykh
sred s ispol'zovaniyem rastvorimykh anodov)

FERIODICAL: Tsvetnyye metally, 1959, Nr 6, pp 57-62 (USSR)

ABSTRACT: Any bitanium compound possessing electronic
conductivity can be used as soluble anode. The
authors used titsnium nitrides and carbides and
hydrogen~containing, oxygenous and inter-metallic
compounds of titanium, as well as titanium-base alloys
for their experiments. These were carried out in a large
laboratory plant with a maximum current supply of 100U A.
The electrolysis cell is shown diagrammatically in the
figure, p 57 (1 - bath; 2 - 1id; 5 - cell; 4 - anode lead;
5 - cathode lead; 6 - syphon). The entire apparatus was
made of stainless steel. Compact anodes, made by
powder metallurgical methods were used, These were
~ fixed into position and connected up and a mixture of
Card 1/4 dry NaCl and KCl (1:1) was charged into the Dath.
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On the Production of Titanium by Electrolysis of liolten Salts
By Using Soluble Anodes

Any residual moisture and oecluded gases were removed
by melting. A second (electrolytic) purification was
carried out, in the course of which the electrolyte
was saturated with titanium by means of an auxiliary
cathode, and then electrolysis with a working ccthode
was carried out, All operations were carried out in a
stream of dry, purified argon. All the experiments
were performed at a temperature of 760°C and in each
case the quantity of electricity was the same
(1500 A hours). The following were analyzed: the
cathode powder obtained on working with the auxiliary
cathode; three layers of the cathode deposit (internsl.,
middle and outer); three layers of anode slime; the
electroiyte and the removed products. The results of
experinents with Ti-Fe, Ti-Al, Ti-Si and Ti-Nb alloys
are shown in Table 1. At present the authors are
engaged on the study of binary alloys of Wi and Ni,
Ca and similar metals, and Mn., Preliminary

Card 2/4 experiments have shown that the behaviour of Ni is
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On the Production of Titanium by BElectrolysis of Molten Salts
by Using Soluble Anodes

analogous to that of Fej Ca and like metals dissolve

off the anode preferentially to titanium but sre not

deposited at the cathode, If Mn is present in the

anode, the latter is soluble only if its oxygen content

is extremely small, Dean's findings regarding the

sharp drop in the golubility of titanium in the

presence of oxygen have been confirmed, The results

obtained for anode material conbaining 0.,%% Op are

showr in Tables 2., Preliminary experiments with

nulti-constitaent alloys have led to the conclusion

that most metals change the anodic solution process of

titanium, as known for binary alloys, very little.

This should enable electrolytic refining of prelimirvarily

reduced titanium raw materials (slag and concentrates)

to be used as a general method for producing titaniuww,

In order to verify this assumption, the aughors carvied

out a series of experiments using calcium hydride as

_ reducing agent. The experiments were carried out in an

apparatus consisting of a cylinder containing argon, end

card 3/4 = container and lid made from stainless steel. Ihe sinter
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On the Production of Titanium by BElectr
by Using Soluble Anodes
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PHASE I BOOK EXPIOITATION Sov /508
Akademiya nauk SSSR. Institus metallurgii

Titan 1 yego splavy, vyp. 3: Metallovedeniye titana (Titanium and Its
Alloys, No. 3: Metal Science of Titanium) Moscow, Izd-vo AN SSSR, 1960,
161 p. Errate slip inserted. 2,700 copies printed.

Sponsorihg Agency: Akademiya nauk SSSR. Institut metallurgii imeni
A.A. Baykova.

Resp. Ed.: N.V. Ageyev, Corresponding Member, Academy of Sciences USSR; Ed. of
Fublishing House: M.L. Podgoyetskiy; Tech, Ed.: Ye. V. Makuni.

FURPCSE: This collection of articles is intended for scientific research workers
and metellurgical engineers.

CGVERAGE: The articles summarize results of experimental studies of titanium-
base alloys. The microstructure and mechanical properties of titanium-base
alloys containing aluminum, chromium or other metals are analyzed along with
the effect of oxygen, hydrcgen and heat treatment on alloy structure and proper -
tles, The tendency ¢f titenium alloys to embrittlement as a result of strain

Card 176
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Titaniwr and Its Alloys (Cont.) sov /4508

aging is emphasized, and the nitriding of titanium, carried out to increase

the surface strength and wear resistance of titanium alloys, is described. Trans-
formstions cccuring in camercial titanium under conditions of electric heating

are examined. Attempts to develop titanium-base alloys capable of withstanding
temperstur=s over 400°C are discussed as are problems of tltanium-powder metallurgy
and weldability of certain titanium-base alloys. No personalities are mentioned.
Most of the articles have hibliographic references, the majority of which are

Reviat,
TABIE (F CCNIENTS:

Timoshenko, N.N. and Ye. V. Petuniun. Investigation of the Microstructure and
Mechanical Properties of Titanium Alloys With Aluminum 3

Borck, BoA., L.5. Golubeva, and R.P. Shchegoleva. Effect of Heat Treatment
on the Structure and Prcperties of Titanium Alloys 10

Méise;-'ev, V.N. Diffusion of Gases Into Titanium Heated in the Open Air
and the Effect of Diffused Geses on Mechanical and Processing Properties

of Titaoiwuw Sheets 17
Borisova, Ye.A. Effect of Oxygen and Hydrogen on Mechenical Properties

of © &~ Alloys 23
Card—ef6
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Titanium and Its Alloys (Cont.) 80V/4508
Yakimova, A.M. Effect of Hydrogen on Mechanical Properties of Alloys With
The o0& F /3 Structure 2

Novikova, Ye. N. Nitriding of Titaniwm Alloys in Pure Nitrogen 85

Nikitenko, R.N. Distinctive Features of the Plasticity and Aging of
the T5. - AL Binary Alloys I

Danilova, G.P., I.P. Druzhinina, and M.V. Ma.l."tseva. Investigation of the
Heat-Treatment Effect on Mechanical Properties of Titanium Alloys 52

Gridnev, V.N¥.,and V.[. Trefilov. Microstructure of Martensite in
Titaniun~-Chrasium Alloys %8

Gridnev, V.N., V.I. Trefilov, and N.F. Chernenko. Transformations Occuring i
in Camnercisl Titanimm and in Titanium-Iron Alloys Under Electric Heating 61

Luzhnikov, L.P.,and V.M. Novikova. Regularity Patterns in the Changes of
Mechanical and Processing Properties of Ternary Titanium-Base Alloys(With

Aluminym, Chromium, Manganese, Molybedenwn, and Iron 66
c ! 3 y b4 2 )
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Neugodov.é, V.¥. Search for Titanium-Base Alloys to bz Used at Temperatures T4
Above - 400°3° :

Solonina, OQP.Jand G.M. Kokhova. The VIZ and VIZ-1 Heai-Resistant Titanium

Alloys 79
Sh:::ixegoleva, R.P.,and L.8. Golubeva. Powder Metal Alloys of High Yield-

Strength Per Unit Weight &y
Glazunov, S.Ge,and Ye. A. Borisove. Titanium-Base Alloys Used for

Making sheets S0
Borisova, Ye.A., S.G,» Glazunov, and G.N. Tarasenko, High~Strength

Titanium Alloys Used for Making Sheets ol
Timoshenko, N.N.; and Ye.V. Petunina. Development and Investigation of
Titanium-Base Powder Metal Alloys <9
Blok, NoI.;A.I. Glazova, and N.F. Lashko. Phase Analysis of Camplex

Titaniuwe Alloys 107
Card 7%
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El'yasheva, M.A. Cyclic Endurance of Titenium and Its Welded Joints 113
Gurevich, S.M. Metallurgical Problems in Titanium Welding 124
Shorshorov, M.kh., and G.V. Nezarove Weldability of the VIl Titanium and

of the VT'5 Alloy 135
Poplavko, M.V., N.N. Manuylov, and L.A. Gruzdeva. Welding Titaniim- _
Base Alloys u
Polyakov, D.A. Argon-Arc Welding of Titanium Products iy7

Aksenov, G.I., V.G. Khramov, A.N. Nikolayev, and Yu.N. Semenov. Roll-
Pressing Titanlium Powder Into a Thin Band by Using the Method of the

Gor'kiy Polytechnical Institute 152
Kanyshkov, A.S. Result of Using Titanium in a Plant 159
cara-5/6
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s/136/60/000/03/013/020
EO7 L /E435

AUTHORS § Timoshenkc, N.N., Borok, B.A.. Petunina; Ye.V.,
Shchegoleva, R.P. and Golubeva, Ll.5.

TITLE: " Titanium Based,MetalloceramicﬁAlloys
———————— vy )
PERIODICAL:Tsvetnyye metally, 1960, Nr 3, pp 68-7% (USSR)

ABSTRACTs The branch of Powdered Metallurgy of the Ceuntral Iron
and Steel Scientific Research Institute pxoduces
titanium tased alloys in the form of Sintered semis uap
to 80 kg which are worked into rods, sheets. strip.
plates and wire. At present, equipment is being
introduced for pressing semis up tec 250 kg in weaight.
The experimental material on the influence of various
alloying elements on titanium {IMP-1A) accumulated in
the Institute is briefly described., The influence of
aluminium, vanadium, iron, manganese, tin and nicbrum
on the mechanlual properties of IMP- lA alloyﬂ(b*rength
at +20 and + 400°C; reduction in arc (neck) at 20
and -60°C) is shown in the plot, Fig 1. Of the
titanium alloys for the production cf sheets the most
systematic investigation was carried out fTor the ternary

Card 1/3 system Ti-Al-V, The alloy IMP-.7 (Ti + 3% Al + 2% V) is

K W

/P 6100
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Titanium Based Metalloceramic Alloys

being produced; the properties of this alloy are

given in Table 1. The mangufacture of an alloy of

Ti + 4% Al + 2% V (IMP-9 ) is proposed for the

production of sheets for oporatlng at elevated

temperatures (400 to 500%°C; properties given in Table 2).

Alloys for the productlon of hot "?lled tubes, forging

and stamping (IMP-6/1.and IMP-6/23°composition as given

Table 4), after hot worklng by pressure, possess the

structure of metastable f§ phase with a small amount of «

phase. This makes it possible to limit thermal

treatment only to annealing of forged and hot rolled

metal. The dependence of hardness of the above allovs

on annealing temperature (200 to 600°C) is shown in

Fig 3. The heat resistant alloy T.4 is a six

component metalloceramic alloy {composition not given)

and was developed for forging and stamping. The

dependence of its mechanical properties on tenperature

is plotted in Fig 4. Titanium alloys possessang the

best strength and plasticity for tae productiion of parts
Card 2/3 by sintering (with minimum subsequent machining} were OV/
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Titanium Based Metalloceramic Alloys

found to belong to binary systems of Ti-V and Ti-Mo

and ternary alloys. of the above systems with aluminium,
Their composition: and mechanical properties are given
in Table 5, Proparties of Y phase of heat resistant
alloys of the Ti-Al system are briefly discussed. Daia
on the hardness of this type of alioy and its
Susceptibility to oxidation are given in Table 6, and
Fig 5 respectively. Alloying of the alley Ti + 33% A4l
with 2% nickel improves its working properties. A high
resistance of this type of alloy to oxidation, a low
decrease in strength with increasing temperature, low
specific gravity (about 3.5 g/cm3) and the possibility
of improving their technological properties by alloying,
makes them suitable for the development of heat resistant
alloys. There are 5 figures, 6 tables and

4 references, 3 of which are Soviet and 1 English, %V//

Card 3/3
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iy ' 2108 s/136/60/000/009/002/004
12,6200 als0210%, E193/E483 ,
AUTHORS: Borok B Ao 9 Gﬂvrilovag V.K. 9 _Kﬁrpm.nn GDMQ
Trﬂ'onov, iA. and Zavod, Ye.B.
TITLE: Manufacture ofaTitauium Tubes from Sintered Material

by Extrusicn and Rolling ﬁQ
PERIODICAL: Tﬁ&ftnyye metally, 1960, No.9, pp.66-68

TEXT s ShellsY (85 and 100 mm4in diameter, 150 to 200 mm high}),
Prepared by powder metallurgy\technique from technical grade
titanium IMPl, were extruded on a 600t vertical extrusion press, b>(/
equipped with die and mandrel made of steel 3Khv8, The shells
were pre-heated to 860 to 1050°c by induction heating (5 to 10 min),
the temperature of the container being 200 to 250°C. A mixture

of graphite and machine oil was used as a lubricant, The
extrusion pressure did not exceed 180 atm when the extrusion
temperature was 800°¢ and decreﬁsed to below 150 atm for shells
pre-heated to 950°c, The extrusion speed of 8 m/sec was used,

the tubes obtained.being 32 to 50 mm in diameter with the wall
thickness varying between 2.5 and 7.5 mm, Irrespective of the
extrusion temperature employed, the extruded tubes had

longitudinal scratches om both outside and inside surfaces,

Card 1/4
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Manufacture of Titanium Tubes from Sintered Material by
Extrusion and Rolling

The surface finish of tubes extruded at temperatures above
950°C was extremely bad, The condition of the container and
particularly of the mandrel, after one operation only, was also
very bad, owing to titanium adhering to their surfaces, which was
also the cause of ihe longitudinal scratches on the extruded
tubes, Somewhat better results were obtained when steel R18 was
used as the material of the container lining and mandrel, but even
then these parts had to be scrapped after each operation, Several
attempts were made to improve the surface finish of the tubes by
applying different lubricants; the best results were obtained with
& mixture containing & parts of sodium chloride and 1 part of
fluorspar which, however, failed to prevent the formation of the
longitudinal scratches, The extruded tubes (measuring 32 x 3,
39 x 2.5, 41 x 3 and 50 x 7.5 mm) had the following properties:
U.T.S. = 70 kg/mm2; elongation, 6, = 21%; reduction of
area, Y, = 29%; Rockwell hardness, Re = 26. The material of
the extruded tubes was markedly anisotropic in respect of its /X//
|

mechanical properties; micro-specimens, cut from the tubes and
Card 2/4
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Manufacture of Titanium Tubes from Sintered Material by
Extrusion and Rolling

tested in the direction parallel to the tube axis, had

U.T.S. = 104.6 kg/mm2, 6 = 26.2X, and -~y = 38.7%; the
corresponding figures for specimens tested in the transverse
direction were 120.8 kg/mm2, 2.5% and 6.3%. Owing to the

lack of suitable equipment, the surfaces of the extruded tubes
were not improved hefore rolling. The slight curvature of the
tubes was removed by hammering with wooden mallets at 800°c.

Both ends of each tube with bad extrusion defects were cut off

and the outside and inside surfaces were lubricated with a mixture
of 60% emulsol and 40X graphite, no lubricant having been fed to
the mandrel, The rolling operation was carried out on a tube L)(/
rolling mill of the Rockwright type, To avoid cracking during
rolling, the ends of each tube were machined to produce a taper

at least 60 to 80 mm long. After the first rolling operation,
during which the temperature of the tubes rose to 100°C, the

tubes were annealed at 700°C by resistance heating, the heating
time varying between 20 and 40 sec. The ends of the tubes were

then cut off again and tapered, after which the second rolling
Card 3/4
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Manufacture of Titanium Tubes from Sintered Material by
Extrusion and Rolling

operation was carried out, The degree of deformation attained
in the first rolling operation, without causing fracture of the
tube, was 34,2y, After the intermediate annealing operation,
56.7% reduction per Pass could be attained. The tubes of the
following dimensions (mm) were produced by thisg method: 22 x 1, 22x 125,
22 x 1.5 , 26 x 1.75, 26.x 2, 26.5 x 1.4, 29.8 x 1.6,

29.8 x 1,65, 34.5 x 2,4, the lengths of the tubes varied
between 1500 and 6000 mm, While the results obtained showed
that the technique studied had some Possibilities, means of
preventing adhesion of titanium on the extrusion tools will have
to be found before it can become a manufacturing Process,

There ig 1 table,

!
ASSOCIATIONS TsNIIchermet [)/
Kol'chuginskiy zavod im. Ordzhonikidze

(Kol*chygin Works im, Ordzhonikidze)
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\Reawo 0“\3308'28 E021/E406

AUTHORS: ~Borok. E.A., Candidate of Technical Sciences,
Gavrifovag V.K., Karpman, G.M, and Khromov, Vv,qG.

. N . Y ; N
TITLE: Production of Tltanluq1str1p by Rolling Powders w/
PERIODICAL: Tsvetnyye metally, 1960, No.1l1, pp.69-76

TEXT 3 The present paper gives results of a systematic study of
the process of titanium strip production, carried out in 1957 to
1959.  The powder used had a specific weight of 0.65 - 0.80 g/cm3
and not less than 90% of the particles were 10y , Impurities did
not exceeds 0.25% 0o, 0,01% Ha, 0.08% Ny, 0.50% Fe + Ni,
0.08% si, 0.05% C. A diagram of the method of production is
shown in Fig,1. The thickness of the strip produced was found to
b2 directly proportional to the specific weight of the powder and
- did not depend on the particle size. The maximum thickness
produced was 1.20 mm on rolls of 120 mm diameter, With increase
in roll diameter, the thickness of the strip could be increased,
Fig.3 shows the effe:t of the speed of rolling on the thickness of
the strip (Curve 1), the power per width of the strip in kW/em
(Curve 2), the energy consumption (Curve 3) and the productivity
(Curve &), For a rolling speed of about 3 m/min with rolls 120 mm
Card 1/3
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Production of Titanium Strip by Rolling Powders

in diameter and strip 120 mm wide, the production is 44 kg/hour

or approximately 250 tons/year., With 500 mm wide strip it is
approximately 1000 tons/year, The porosity can be varied from 23
to 57% by varying the distance between the rollers, The strip
produced has sufficient strength for transferring to the sintering
furnaze, With increase in sintering temperature from 850 to
1150%C, the strength and plasticity of the strip increase (Table 2),
After 30 minutes at 1400%(, grain growth was noted. At 950°c,
increasing the time of sintering causes the number of poras to
decrease and the grain boundaries,to become more distinct, After
two hours, grain growth otcurs, “pold rolling the strip produced
with 20 to 80% degree of reduction Presents no difficulty, With
increase in reduction, the mechanical Properties increase, The
broperties of strip sintered at 850 to 1150°C, cold rolled and heat
treated for 730 minutes at 700%C, are low, By repeating the cycle
of the low temperature sinter and cold rolling; better properties
similar to those of the control strip could be obtained (Table by,
Seme trouble was encountered with the brittleness of the strip.
This was associated with hydrogen impurity and could be removed
Card 2/3
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Production of Titanium Strip by Rolling Powders

by degassing at 1000°C (rig.4). The tensile strength of

:f;clmgns after Fwo cyclns of the above treatment using an argon

6 ::p6;r§ ;or251nta;1ng and one vacuum degassing treatment wasl
g/mm=, The elongation

6 figures and 4 tables, ¢ vas 22 to 23X There are

ASSOCIATIONS: TsSNIIChERMET Borok
° + BOAO i
Korprn e, s + Gavrilova, V.K. and
Gor ‘kovskiy politekhnicheskiv i i i
‘ LY institut (Gork
Polytechnical Institute) Khromov, V.gG. (orkiy ){
\
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FEDORCHENKO, Ivan Mikhaylovich; ANDRIYEVSKIY, Rostislav A}eksandrovich H
BAL'SHIN, M.Yu., kand, tekhn.nsuk, retseuent;ﬁﬂjth.Alkhnd.
tekhn.nauk, retsenzent; GEGUZIN, Ya.Ye., prof., doktor fiz.-mat.nauk,
retsenzent; SAMSONOV, G,V., prof,, doktor tekhn.nauk, retsenzent;
POKROVSKAYA, Z.8., red.; KADASHEVICH, O.A., tekhn. red.

[Princip]es of powder metallurgy] Osnovy poroshkovoi metallurgii,
Kiev, Izd-vo Akad.nauk USSR, 1961. 420 p. (MIRA 14:12)
(Povder metallurgy)
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5/137/62/000/006/027/163
A006/A101

AUTHORS: Timoshenko, N. N., Borok, B. A., Teplenko. V. G., Solov'yeva, Z. V.
—
TITLE: Metallurgical processing of ilmenite concentrate and titanium-
magnetites for the purpose of obtaining iron powder and a product
with high titanium content

PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 6, 1962, 13, abstract 6G93
(In collection "Titan i yego splavy", no. 5, Moscow, AN SSSR, 1961,
69 - T4)

TEXT: The technical sicheme of processing ilmenite concentrate consists of

the following operations: 1) crushing and mixing the charge, composed of ilmenite
concentrate with 10 admixture of a solid reducing agent {carbon, carbon black,
thermotails) and NaCl, added in a 20% amount of the ilmenite concentrate; 2) re-
duction in a furnace with ary type of heating at 1,150°C; 3) discharge and grind-

ing of the cake until -170+200 mesh particle size; 4) wet magnetic separaticn

with repeated demagnetizaticn of the Fe powder (weak magnetic field: 900 ocersted);

5) washing from salt and drying a) of the magnetic fracticn at 40 - 60°C; b) of JZ1
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S/137/62/C00/006/C27/163
Metallurgical processing of... AO06/A101

the titanous product at 150 - 200°C; &) if needed, additional reduction of Fe-

powder in H flow at 650 - 700°C, The system was tested with titanium-magnetite

ore and Fe-powder was obtained containing 96% Fe; TiO, extraction into the non-
magnetlic portion was BO®, and VQOS extraction attained up to 83%.

L. Vorob'yeva

[Abstracter's note: Complete translation]

A
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TR %zgsbgééoowoos/ou/om
AUTHORS: Suchkov, A~B--\§2£QKL_§;£;' and Yermakova, T.N.
TITLE: Electro-refining of titanium-based alloys
SOURCE: Akademiya nauk SSSR. Institut metallurgii. Titan i

yego splavy. no. 6, 1961, Metallotermiya i elektro-
khimiya titana, 180 - 184

TEXT: Electrolytic refining of T4 alloys to yield pure Ti was stu-
died in experiments carried out by the authors in a steel reactor
at 800 - 9500C, the alloy filings being pulwerized to a size of

10 - 20 mm and refined in batches of 1 Y2 - 2 kg, A direct relation
between the purity of refined Ti and anode current density was ob-
served. Using a Ti ~ 5 % Al alloy, the .X1 content in the cathode ‘
deposit was less than 0.05 % for a current density of 0.1 amp/cm?
as compared with 1,50 # for 0.4 amp/cm2 and 2,80 % for 1,2 amp/cm?,
Separation of T4 from V proved more diffieult and could no be ac~-
complished in a single electrolysis, In all alloy types studied the
O, N and C contents were reduced to 0.06, 0.015 and 0.015 % respec-
tively. There are 1 figure and 2 tables.
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5/5587%2,/000/007/018,/040
_ D290/D307
/P J2dS
AUTHORS: Kornilov, I. I., Mikheyev, V. S., Pylayeva, Ye. N., Vol-

kova, K. A.tkE3£3£L$§Lj&J Shchegoleva, R. P. and Golu-
beva, L. 5.

TITLb: The effect of aluminum on the structure and properties of
a Ti-Al-Cr-Fe-Si-B alloy prepared by powder metallurgy

SOQURCE: Akademiya nauk SSSR. institut metallurgii. Titan i yego
splavy. no. 7, Moscow, 1962. Metallokhimiya i novyye
splavy, 130-1354

PEXT: The authors studied the effect of varying amounts of Al in
Ti-Al alloys (1 - 7% by weight Al) and in alloys of the Ti-Al-Cr-
Pe-3i-B system (1.5 - 12% by weight Al) on the structure and pro-
perties of the alloys. Strength of the Ti-Al alloys increased from
77.2 to 107-3 kg/mm? as the Al content rose from 0 to 7<; the.
strength of alloy ATY (AT4) increased from 104 to 142 kg/mmZ as the
41 content rose from 1.5 to 10%. Plasticities of the alloys de-
—creased and the heat resistance of AT4 increased as the aluminum

Card 1/2
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The effect of aluminum D290/D307 .

contents became higher. The rate of oxidation of AT4 in air at 7u0%c

’

decreases by about 60% as the Al content rose from 5 to 12% by
weight. There are 4 figures and 4 tables.
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— D290/D307

/P 1R PS 90/

AuTHORS: Korniiov, I. I., Pylayeva, Ye. N., Volkova, M. A.,
Borok, B. A., Shchegoleva, R. P. and Golubeva, L. 5.
Iatsheid :

TITLK: The effect of silicon on the properties of a 6-component
alloy of the system Ti-Al-Cr-Fe-S5i-B prepared by powder
metallurgy

SOURCE: Axademiya nauk S5S85R. Institut metallurgii. Titan i yego
splavy. no. 7, Moscow, 1962. Metallokhimiya i novyye
splavy, 136-139

TEXT: The authors studied the effect of varying amounts of silicon
in ?i-5i alloys and in alloys of the system Ti-Al-Cr-Fe-Si~B on
the properties of the alloys, in order to find the optimum Si con-
centration in alloy 4714 (AT4). The mechanical properties were mea- ]
sured in both the forged and hot worked conditions. The strength
of the Ti-S5i alloy increased from 77.2 to 100.8 kg/mm? as the Si
contert increasecd from O - 2% while the strength of the alloy AT4

— increased from 110 to 138 kg/mm? with the addition of 1.5% Si. Pla-
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The effect of silicon ... D290/D307 .

sticities of the alloys decreased with rising S5i content. AT4 con-
taining 0.5% Si withstands a continuous stress of 30 kg/mm? at
5009C for about 100 hours. The corrosion resistance of AT4 at

7000¢C is approximately doubled by the addition of 0.5% Si. There
are 4 figures and 4 tables, ° .

e

—
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‘ 5/129/65/000/002/006/014—'
EL93/E383

AUTHORS ¢ Borok, B.A., Novikova, Ye.K., Golubeva, L.S.,
Shchegoleva, R.P. and Ruch'yeva, N.A.

: TITLE: Dilatometric studies of binary titanium-base alloys

PERIODICAL: Metallovedeniye i.termicheskaya obrabotka metallov,
no. 2, 1963, 32 - 36

. TEXT: Dilatometric curves were constructed in the 20 - 900 °C |

: range for the binary Ti-Fe, Ti-Cr, Ti-Co, Ti-Mo, Ti-V, Ti=Nb and

- Ti-Ta alloys containing 2-10% of the alloying elements, the constie
tution of these alloys was determined by metallographic and X-ray

* diffraction analysis, and the hardness of the alloys after various

 heat-treatments was measured. Experimental test nieces were

; prepared by powder metallurgy. No deflection points weie obscrved

‘ on the dilatometric curves in the case of specimens annecaled by

~ heating to 800 or 900 °C with slow cooling; the slope of the

i curves was constant, indicating that the coefficients of therral

. expansion of the alloys studied in the amnealed condition werc

; constant. The hardness of the annealed alloys was either equsl

| to or higher than that of the specimens quenched from the g=rcnge,

|_Card 1/4 ' :
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. the critical (4¢%) concentration of Fe had in the quenched condition
" a two-phase (B + w) structure and high (RC 51.9 hardness. The

. dilatometric curve of this alloy showed no contraction associated

¢ with the formation of the w-phase and the expansion due to a

. reversible (B : )Y (B + a) transformation started at 420 and

. ceased at 490 °cC. In the case of the quenched alloy with 6% Fe,

. consisting of the B~ and partially precipitated w-phases (hardness

" 44,5), the w-phase was precipitated completely on heating, as a '
" result of which the hardness of the alloy increased to RC 53; the

* dilatometric curve showed a contraction associated with the f2uw

: transformatlon in the 170 - 400 °c range and an expansion in the

- 475 - 500 °C interval, where the (P + m)f; (B + a) transformation

: took plate. The hardness of quenched alloys with 8% Fe, consisting
? of the stabilized p-phase, increased on heating from 41.5 - 53.

"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206510007-0

' 5/129/63/000/002/006/014 ‘ 1
Dilatomeiric studies ¢... E193/E383

the effect of the alloying-clements content (%) on the hardness
(HRC) of the quenched alloys being shown in Fig. 1. The dilato-
metric curves of alloys with a sufficiently high content of
elements stabilizing the P-phase (Fe, Cr, Co) had deflection points
in the temperature range of the w-transformation. The alloy with

'Ehe sgﬁl contract.ion amd expansion on the dilatometric curve of
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" this alloy indicated only a partial precipitation of the w=-phose.’

"~ Similar offects-wero obsorved in the Ti-Cr alloys in which, howover,

" tho volumotric changos wero leas pronounsed;. tho critical Co

" content was about 3.5% in the case of the Ti-Co alloys. Xeray .

{ diffraction analysis showed that quenched specimens of the. 4. Co-Ti.

- alloy had a two+phase structure (p- and partially precinitated

{ w-phase); the precipitation of the w=vhasc in this alloy on ;

‘" heating (indicated by an increasc in hardness from 48 - 50 RC) was,:

" for some unknown reason, not reflccted by deflection points on the

. dilatometric curve. In the case of the Ti-MNo alloys the volumetric
effect was obsenved in the 10% Mo alley only, indicating that the |

. w=transformation did not take place in alloys containing 2 - 80 Mo

| No deflection points were observed on dilatometric curves for the
Ti=-V, Ti=Nb and Ti-Ta alloys. This was attributed to the fact that.

' the w-phase in these alloys could be foraecd only at a high concen- )

{ tration of the alloying elements (12 - 13% V, 23 -.30f Nb and

. 26 - 40% Ta). There are 3 figures and 1 table.

| Card 5/4
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+Fig, 1: ‘
1 3

NRC

i — Ce .
. -4 i;"" r;%m
. 4 = ¥

Jo |—4 cr

8
" 1
N "'i&:
\
$

n - - [ N

© iCara b/

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206510007-0"



| AUTHOR: _Borok, B. A.; Golubeva, L. 3;3 Shehegoleva, R. P.; Ruch'yeva, e A, 5 |
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TITIE: Mechanical properties and microstructure of sintered titanivm e;u.oysi

(TOPIC TAGS: sintereq titzirmm alloys, mechanical pfopert:les » mlcrostructure,
‘grain size, alloying elemerit effect, Fe, Mn, Cr, Mo, AL, Vv, W, Ta, X¥b, Cu,
.2r, Co, Ti-Al-V alloy, T1-A1-V-Mo alloy, coreduction, oxide

ABSTRACT: Several series of binary and ternary elloys of T4 with Al, Fe, Mn, !
- Cx, Mo, W, V, Ta, Nb, Cu, 2r, and Co vere sintered from camercial-grade T
99.17% pure5 T4 powder and powders of 99.6% pure Fe, 99.5% pure Mn, 99.69%%
pure Cr, 99.54% pure Ni, 69.24 puve Co, electrolytic Cu, 99.8% pure W, 99.654
pure Mo, 99.52% pure V, 98.6f pure Nb, end 98.685 pure Ta. The T1-A1 alloys

. and the second series of T1-V alloys were repared by coreducticn ¢f oxide
: posders with caleiwnm hydride. Sintered specinens had a coarse, aciculay microe

‘Structure, macrograins about 1 m in diemeter, and o density of 97«=99% of the

theoretical. The results of mechanical tests (ses Figs. 1 and 2 of Enclosure)
show that all the alloying ¢lements investigated increase the tensils strength

... ,"Zufd. Yoo R e SR e
I ST sy -
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~© ACCESSIOR NR: AP3001956 - O
and decrease the dustility of sintered T1 alloys. Only in Ti-V alloys pro-.
duced by coreduction of miides does ductility imcrease with increasing V
cantent. These alloys generally are more ductile than commercial titaniva,
The strong B-these stebilizers, Fe, Mn, end Cr, which pramote eutectcidd trens-
.+ Tomatlon with the formation of intermetallic eampounds s produce the highest
~ . _increase in tensile strength and decrease in ductility of sintered Ti alloys. . !
| The Ti-Fe, Ti-Mn, Ti-Cr, cund Ti-W olloys containing 2~-107 of the folloving elt~ :
ment have a metastable o 4 § structure with the amount of the B-phase incress-~: " |
ing with higher alloying; the q-rhese has an asclcular Widmanstitten structure. 3
Aluninum, en g-phase stabilizer, appreciably increases the strength of sintered
- T1-A1 alloys withou!; an extensive decresge in-duetllity. The Ti~7 ond Ti-Mo
| alloys have comparatively high tensile strength and ductility. In general, V, ;
i~ Al, and Mo were found to te the best alloying elements for sintered tdnary T1 !
o alloys. Additional investigation of sintered Ti-Al-V alloys (produced by ccre.
{ dQuetlon of the oxides) shewed the T + ¥ Al + ¥ V alloy to have the best ccme
" "bipation of mechanical prcperties: +tensile strength of 774.2 Mn/m? [meganewton
., Per square meter, 1 Mn/m® = 0.1 kg/mn?], elongation 15%, rediction of ares 26p,
i aund notch toughness 25.4 joule per am? [1 joule/em® = ~ 0.1 m-kg/em?]. An addi- | -
1 tlom of 25 Mo to this allcy increases iis tensile strength to 857.5 ¥o/m? withoat : -
¢ lovering dvetility. These two alloys ere reccamended for manufacturing perts hy

: -_"t'pard 2¢2—‘
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ARSENOV, G.I.; BORCK, B.A.; MALIN, A.P.; KHROMOV, V.G.

Experience in the industrial rolling of metal powders, Trudy LPI

noeR22:40-44 163, (MIRA 1627)
(Rolling (Metalwork)) (Powder metallurgy)
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' ; . SPEKTOR, Yu.V.;
ALVTMAN, M.B.: BOROK. B.A.; MERKULOV, V.V.; MALIN, A.P.; SPEKTOR, Yu,V.;
* NIKITSKEY, S.V.; TROFIMOV, N.I.; LAMBINA, V.I.

' ings. Alium. splavy no,l:41-49 '63,
Foamed sluminum castings um, splavy MRS 16:11)
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BOR! ; . H
va;;i;i:?GOLUBEVA, L.S.; SHCHEGOLEVA, R,P,; RUCH'YEVA, N4,
Mochanical properties and microstructure of sintered 4itanium
alloys. Poroshemete. 3 no,3:88-98 My-Je '63, (MIRA 17:3)

l. T ' i
lurg?:l:ltral nyy nauchno—issledovatel'skiy institut chernoy metal-
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AUTHOR: ‘Dorak,.B.-A<; Shchegoleva, R, P.; Golubava, L. S.;
. |Teplenko, V. G.; Reutova, N. P,j Ruch'yeva, N. A,

'ACCESSTON NR: AP4040471

Y

i
‘ L
TITLES Properties and microstructure of sintered Kh1BN15 stainless i
‘istesl made by joint reduction method

SOURCE: Poroshkovaya notal}ursiyn, no. 3 (21), 1964, 50-63

i
1

TOPIC TAGS: stainless sieel, sintered stainless steel, carbonyl '
iiron, sintered steel property, steel corrosion resistance, aintered !
steel structura '
ABSTRACT: 1Investigations have been made of the properties of ‘
sintered Kh18N15 chromium=nickel-stainless steel made from powder = i
produced by the joint reduction of chromium and nickel oxides
mixed with iron powders (Process A) and of steel made from mechani~
jcally mixed powders of carbonyl fron, reduced chromfum, and electro-
»]lytic nickel (Procens B). It was found -that the denesity of compacts

A was lower that that of B, but the latter had a very low compression
strength., Adequate fluidity of powders and strength of compacts

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206510007-0"
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'EACCESSION NR: AP4040471
!
§make powder A a very suftable material for rolling porous strips
.and sheets in continuous rolling mills., Compacts B sinter more easily
‘than compacts A, but they are much more susceptible to oxidation :
‘during the sintering, Compacts A, sintered at 1350C for 10 hr; had
‘a density of 96=—97% (compared to 71—85% for compacts B), tensile
jstrength 47,8—53,5 dan/mm2, elongation 29.2=—43.4% and impact : \
jtoughness(unnotched specimens) 19,8—29 kgm/cm2,. Sintered Khl8N15 =~ i
" .steel has an austenitic structure with a low content of finely
!dispersed carbides. In the annealed state the steel has a high
corrosion resistance; its corrosion rate in bolling 65X nitric acid
1s 0.1 g/m?+ hr compared to 0,2 g/m? ¢+ hr for conventionally made o
X18H15. This is explained by a low content of impurities In powder !
A. Orig. art, has: B8 tables and 9 figures, :

ASSOCIATIONs Teentral'nyty nauchno-=issledovatel'skiy {nsticut cheranoy f ,
metallurgii (Central Secientific Research Institute of Parcrous .
Metallurgy) o
|
- "Cord 2/3 ‘\‘-i
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'ACCESSION NR: AR4018321 - §/0137/64/000/001/6035/a040- |
. A

SOURCE: RZh. Metallurgiya, Aba. 1273 3
|

:AUTHOR: Borok, EL”A&;ATeplenko. V. G.3 Solovlyeva, Z. V.} Reutova, Ne Po ‘-i
iTITLE: Bagic princlples and,teohnolégy of production of powder anlloys |

GITED SOURCE: Tr. Kuyby#shevske avisbss in-t, vy*p. 16, 1983, 23-30

‘TOPIC TAGS: powdsr alloy productlon, oxide powder production, stesl powdor produo=
‘tion '
TRANSLATION: A deseription ls given of a mothod for the preparation of multicom-
ponent alloys vie joint reduction of a mixture of componont oxidoa by Co hydride,
Befes nCrgOsﬁmNiO+pF0303+3T102+kCuH-—» 2nCreniiis2pFesoTi+k0a0tl,, where ke =
Inbutdpi2se  The alloyo obtninod are homogensous in composlilon and erystal strus-
ture and aro in exaot agreenont with the gorroaponding phase dlogren. Hatnl powdors
‘can be ndded Lo tho chiargo along with the oxides in ordar to denroags tho nxothormls
‘affecto A selostlve reduction of the oxide mixturss btakes placy in ponformity with
'their free onorgiss of formation ab oomparatively low tompsraturos {C00-B000) s  iE
‘highor temperabures, the oxldes resct with one amother $o furm aomplex oxidag and

i Card 1/2 . "
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‘thelr reduction by Call, follows .a somplex courge. Ca0 formed durlng reduction notg -
.88 a separator which prevents the particlas from sintoring. When the Ca0 aontout
(©f the reastion products ig insuffioient to eliminata sinboring, an ndditionel
‘amount of Ca0 1g added to the oharge. NaCl oan algo bo uged as the goparator, Cad
jia removed from the fiaal produot by quenching with water and subsoquont treatment
- with a dilute HC1 solution, waghing tho CaCly off with water, and drying the powdej
!in vaouun desiocatorss The mathod degoribed is used.in the produstion of powdors
}oi‘ stainless stoeels 1Kh18N9T, 1Khl7N2, OKn18N9, nichromes Eh20N80 and Kh26N75, and
iother alloyss V, Neahpor , . ' . .

LI

N .. _ SUBOODE: MM ENOL: 00
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opper, molybdenum, hydmr—_
?fardnes?7 55 7
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TITLE: New directiong in the development of powder metallurgy 'd - ‘

5 - Lol Y55 -
SOURCE: Moscow. 'ljg;ntral,'nzz nauchno-issledovatel'skix institut chernoy meta .

lurgii. Sbornik trudov, no. 43, 1965, Poroshkovaya metallurgiya (Powder metal-
lurgy), 5-20 S

TOPIC TAGS: powder metallurgy, grain structure, rolling will, titanium, gtaine
less steel, metal powder, sintering ‘

ABSTRACT: This survey shows how the ‘employment of the powder-metallurgical we thod
in the production of metallurgical semifinished products is now becoming feagible
as the difficulties involved are’ being surmounted, By means of such techniquen
as hydroutatic_presaing and induction gi ering, large sintered billets can be
produced from the powders of pure metalgldnd alloys; they have the advantage of

a homogeneous chemical compogition and structura. The possibility of hardening
metals by means of dispersed inclusions of oxides, nitrides, etc., makos it pos~
sible to develop new materials for work at high temperatures and loads. Thuas, tha

N
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Central Institute of Scientific Research in Ferrous Metallurgy has been developing!
the first industrial-scale will for the rolling of metal powders and hag al-
ready used it to roll sheets 5-7 mm thick and as much as 630 um wide from pow-
ders of ironm, electrolytic titanium, aluminum and certain alloys obtained by ,
combined reduction (nichrome, stainlegs steel). The powder-metallurgical methad
of the production of semifinished products is 'economically worthwhile, since

the sintered billets do not require cold working. True, in gome cases the pro-
duction cost ig higher, owing to the high cost of the metal pewders, but once the
scale of production ig sufficiently large this factor can be considerably re-
duced. The methods developed for producing strip and sheet metal by the direct
rolling of powders assure a high percentage of acceptable output and makes pos~
sible the complete mechanization and automation of the production process. For
exarple, the wastes in the production of titanium Pipe by extrusion reach 50% -
of the weight of metsl, whereas when this pipe is Pproduced by the powder-metal.-
lurgical pressing and sintering method the wasies are only 5%. The homogeneity
of composition and Fine-grained uniform structure of .the sintered billets of mul~-
ticomponent alloys sssure the}r deformability, -Orig.: art. hag: .7 figures, 3 tables, =
ASSOCIATION: 'nome . - - . et a— B
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TITLE: = Experience in rdlling powders in an inﬁuatrial-!:ype'rollinl mill
R

S :
.. | SOURCE: Mqacdwft‘!"raentml'nyy: nauchio-issledovatel'skiy t chernoy-metal~
| lurgii. Sbornik trudov, no. 43, 1965, Poroshkovaya mwetallurgiya (Powder metal-
lurgy), 53-59 c ‘ ) :

-TOPIC TAGS: rolling mill, powder metalil,tgg‘ylb’ metal powder, powder metal rolling
' _ ¥ 7’5}'7 | |;f'.
ABSTRACT: The authors describe an industrial two-high powder-rolling mill with i
roll diemeters 600 and 900 mm, based on a standard rolling mill originally built
in 1940, and equipped with speeial powder-feeding bunkers. The mill consisgts of °
an open-top steel housiug with variable positioning of rollg =- they can be
aligned either horizontally or at angles of 22.5°, 45°, end 60°C (Figs. 1, 2).
Ite main drive is powered by a DC 257.4 kw- (350 HP) 40-800 RPM motor. It has been | °
‘used for the experimental rolling of strips from the powlers of iron, OKh18N9 . - |—
stainless steel, molybdenum, and titaniim. These experiments demonstrated the R

.
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mill's suitsbility for organiting the irdustrial production of poreless strips
fron the powders of different matals and alloys. Such strips, 0,8-1.0 m thick,
display phyeical proper:ies that are not inferior to those of strips produced by .

rolling ingot metal. This strip thickness 18 in complete agreement withy tha bagic
equation of rolling, which implies that strip thickness is a function of roll

diameter: e e e
| o Bfees]

[ S '- ’ 2 1 % (1)

.. |vwhere w_ and Ys are the densit:ies of powler (bulk weight) and strip, respectively,
© |8fcwd, b 1s the roll dimmeter, & is the, thickness of rolled strip, mm; ir is the
angle of reach, deg; and 7 18 the coeffiicient of reduction of the powder during
rolling. Hence this basic equition applies not only for laboratory rolling mills -
| but also for industrisl rollirg mills and can be used in designing the iLatter. Be- —.
| fore the rolling of metal powders can be industriallyintroduced, howavar, these '
three problems must be solved: lateral restriction of the zone of defornation of
povder in the volls; continuovs, uniform supply of powder to thes feader; and con~ |—
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Fig. 1. Diagun of umdithtl ro_uins will (hort:ontei pooittontns o! rolle):
1 = bunker; 2 - feeden; 3 - ucuving chute; 4 - ucutvtng table
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AUTHOR: Borok, E.-A.; Tepienko, Vs G. . -

TITLE: Production of the powders of alloys and steels by means of the combined
reduction of oxide mixtures by calcium hydride

. ‘/,)SOURCE: Moscow. Tsentral'nyy nauchno-issledovatel'skiy institut chernoy metal=
_\\3&“’ Jurgii. Sbornik trudov, no, 43, 1965. Poroshkovaya ‘metallurgiya (Powder metal-
o lurgzz o 69-80

19,52
TOPIC TAGS: metal oxide reduction, stainless steel, powder alloy, oxide form-
ation, calcium oxide ‘ 1

S 141 .

ABSTRACT: The powders of _A_};"II}; 'g-; N_t_)_:,?and other metals with a low content of
impurities can be successfully produced by reducing their oxides only if an b
active reducing ugent with a high loss of the free energy of oxide formation is i._ FEEN
used (e.g., Ca, Mn, or Na), Such &n agent should not form any alloyn ox chemical | §
compounds with the reduced metal, snd the reaction products (Ca0, MgO, etc.) ;- .
should be easily separated by some known technigue of mechanical or chemical con- -

‘centration. Theso requirements are completely met by metallic calcivm. The free i

| Cord_1/3 —
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| energy ‘of forution and hcat: of - fomtion of the oxida of Ca {Ca0) zre hizhcr than

" for the other an:ltablo reducing agents known. Since, however, the uge of metallic. s
Ca for this purpdse presents certain practical difficulties, as well as the danger|
of ignition and explosion, calcium hydride CaH, is used instead. Them the re-
duction of the oxides of metals follows the reaction:

b B el Bt B

McO+'..aH;—~Me+CaO+H.+Q kjoules _[kcall -

; As experiments ha.ve shcfwn, it is expedient to prepare the charge partly from

1 metal powders and partly from metal oxides. This serves to reduce the thermal ef-
fect of the reaction and the expenditure of expensive CaH,. Thus, for example,

the powder of 1Kh1BN9T\8tainless steel (72% Fe, 18% Cr, 9% Ni, 1% Ti) is pre-
pared by reacting with CaH, a mixture of Fe powder (base), ferric oxide, nickel
oxide, chromium oxide, and titanium dioxide. The total amount of oxygen i& 13%

by weight. The amount «f Call, should be such as to assure complete combinstion
with oxygen to form Ca(), with an excess of 10%. Increasing the reduction tempe-
rature from 700 to 120{°C csuses cxyger content of the obtained 1Kh18NIT powder {
to decrease to 0,09% from 4.64%. Micro- and macrostructural examination of the
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sintered billets (diametér up to 180 mm and mass {weight) up te 100 kg) obtained

from the powder of different multi-component steels and alloys established that,

by contrast with ingots of analogous compositions, they have a fine-grained hcumo=
geneous structure and hence are satisfactorily deformable. Thus, with the aid of

Cally, it is now possible to use powder-metallurgical techniques in the produce

B

tion of steels and alloys of a complex composition, containing alloy element:s
with a high thermodynami¢ activity (e.g. Al, Ti, C», Si, Nb). Orig. art. has:
i 3 figures, 5 tables, 3 formulas l{;
ASSOCIATION: nome o ‘
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" AUTHOR: Bozok, B. A.; Karpuan, G. M. s : P
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. 53TITLEZ' Invesatigation of the effect of md.de dispersion inclusions on prépertiea of
gickel : . : L

SOURCE: ;Lseow. - Tsentral‘nyy nauchno~d ssladovatel’ skiy institut chernoy met:allurgﬁ.
Sbormik trudcv, no. 43, 1965. Potoshkcwaya metallurgiya (Powder metallurgy), 119 130

TOPLC TAGS: nickel ‘nickel alloy, du;g;m on sg;engthened refractory oxide, oxléle
scontaining alloy, alloy property, aluminum oxide containing alloy, titanium oxide. .-
'| containing alloy, chromium oxide contairdng alloy, zirconium oxide containing alldy -

| 'ABSTRACT: The effect of finely dispev“ped rafract:ory‘ oxides”: gn the properties of nickefl
-+ | has been investigated. WNickel wder\ E?zl——?l additions of Al,03, T10,, Cr,03, or |-
};51&102 oxides was cold compacted under 000 Mn/m? pressure %hd theﬁﬁbintereq’at
"1 700—1400C. The oxides, especially Cr203 decreased the density of green compacts,
but the alloy with Cr,03, compacted under at least 400 Mn/m% pressure, attained a
density after sintering at 1050C of ~872, which was much higher than that of other allo
tested. The density of alloys with Al 03, Ti0,, and Zn0, sintered at 1050C largely
depends upon the compdcting pressure.. Only with sintering at 1400C was a density of -
over 90Z attained in all investigated alloys regardless of the compacting pressure.
:| At this temperature, the oxdde particles coagulate into large inclusions.{31100C is -
- | considered the optimum sintering tempersture. w1th increasing oxide content, the alloy

Card 1/2-
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i i_hardness, yield strength, and, to some e:itent, the tensile strength increase, but the - | "
. 'ductility decreases. The dispersed oxides have no effect on the nickel recrystalliz- .}
-ation\Xemperature, but - they increase the ‘softening temperature) by 500—600C.- Alloying |
| with Al,05 greatly improved the heat resistante, - Alloy with 5% Al,0, under 29.4 m/nz

| pressure at 800C has & rupture life of 625 hr, compared to 9 hr for unalloyed nickel. |- J8
“'I The other oxides have no significant effect on the alloy rupture strength at hig
*| temperatures. Orig. art. hes: 11 figures and 2 tables. : {xD]

ASSOCIATION: st_entral'nyy 'tiéﬂchnd;i-sslqz’dovatél'_sliiy -_:inétitut cheméy metallurgil,
Moscow (Centtal Scientific Hesearch Institute of _Ferroua\ﬂetallurgy)‘{;‘ P P
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"1 ACC NR:  pp629223 SOURCE CODE: UR/01k45/66/000/00k/0151/0156 ;{Zf}
! z
IAUTHOR: Malin, A. P. (Engineer); Sukhov, A. V. (Aspirent); Gromova, S. P.7
(Engineer]; Polyayev, V. M. (Candidate of technical sciences); Borok, B. A. (Candidete !
of technical sciences) :
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{ORG: None 2
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{TITLE: Development of technology for producing porous fittings
SOURCE: IVUZ. Mashinostroyeniye, no. 4, 1966, 151-156

'TOPIC TAGS: porous metal, powcer metallurgy, hydrostatic pressure, nichrcme alloy,
stainless steel
I4- ff

ABSTRACT: The artiqie is a summarxqgf worlt on jhe production of porous pipes, Srom rii~
chrome, molybdenum ¥ ftainless steell an nickel*py powder metallurgy methods./* The hest |
materials for this purpose are _I'Q_xSONZOl nickrome powder produced by joint reduction, or
& mixture of GNiKn5-4#8-NP pickel and TsNIICkm TU 1-53 chremium powders. Experiments on
development o‘f‘"technology/-i,for manufacturing porousqritiings Troh tlese metal powders

showad that pipe sections with a wall thickness from 15 to O.S’mm may be produced by
hydrostatic pressing and sintering in hydrogen furnaces. This method may be used for.
iproducing porous fittings with a height which is limited only Ly the dimensions of the

|hydrostatic press and the sintering furnace with theoretically unlimited possivilities —

Card 1/2 UDC: 621.9-L9& |
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for increasing size.

height of the fitting.
consequently there is no friction.
(porosity) at all points.

quantity of binder used and sintering conditions.

art., has: 5 figures, 2 formulas.

SUB CCDE: 11, 13/ SUBM DATE: 27Novéh

Shrinkege during pressing takes place uniformly over the entire
The particles of powder do not move along the rubber shell and
This gives the finished part identical density
It is shown that the porosity of the finished product is a
function of the granulometric composition of the powder, the hydrostatic

lication by Doctor of technical sciences, Professor V. G. Saksel'tsev, MVTU.

CIA-RDP86-00513R000206510007-0
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pressure, the
The article was presented for pub-
Orig.
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i JACCNR APe021265 "SOURCE CODE: UR/0128/66/000/003/0037/0038-7
! \ * ;
i AUTHOR: Voronin, Yu, V. (Engineer); Golikov, I, N, (Dr, of technical sciences); Boro

—.B: A, (Candidate of technical sciences); Dzneladze, Zh, I, (Candidate of technical tsc;iencefs)%‘,9
x'oryunov, I. 1, (Candidate of technical sciences); Sedova, Z. 1. (Engineer) 4
P
ORG: none . J
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; TITLE: Molybdenum molds for pressure die casting of steel
i

SOURCE: Liteynoye proizvodstvo, no, 3, 1966, 37-38

TOPIC TAGS: molybdenum, pressure casting, metal casting, hot die forging/3Kh2v8 steel,
‘1 TsSDM molybdenum

i - ABSTRACT: 3Kh2V8§ \steel a3 well as copper alloys, which are currently used as the materials
',]oi:' molds for pressure die casting of steel, are of insufficient strength, and this hampers the

: ‘widespread introductiornfof pressure die casting, In this connection, the authors egxperimented

: with the use of _TLS_QlyL‘molybienum, obtained by powder-metallurgical methods.(({'Sintered
blanks weighing up to 16 kg, measuring 90 mm in diameter and 180 in height, were drop-forged
into 40x115x160 mm sheet bars (at temperatures beginning with 1600-1650°C and ending with
100-1200°C). Molds made of sintéred and deformed Mo were heated at various temperatures,

| Cad V2 UDC; 621, 744.3. 004, 6:621, 74,043, 2:469. 14
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L
thus establishing that the danger of the breakage or hot 91’&01{;’{{ of the molds can be (ilimina(:edg
if they are heated to 300°C when used in the presgure die casting of 20 and _l_ng_d_l}_Mfsteels.
Their service life is longer than that of _3Kh2Vvs bteel: they retain a satisfactory shape after
beirg re-used 540 times, whereas molds made of 3Kh2V8 steel can be satisfactorily re-used
only 240 times. Thus, the use of molybdenum molds may markedly reduce casting cost,
Orig. art. has: 3 figures and 3 tables,

SUB CODE: 13,11/ SUBM DATE: none/ ORIG REF: 003/ OTH REF: 004
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Experiencss with Filatov tiseue therapy in endarteritis
obliterans, Orv. Hetil. Budap. 92 no0.33:1057-1059 19 Aug
1951, (CIML 20:11)

1. Doctors, 2. Third Surgical Clinic (Director -- Prof, Dr,.
B, V. Petrovsski]), Budapest Modical University,
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MWIN(}E. Jeno, Dr,; l’ElR, G}'ula. br.; BOROK. 168510. Dr,
R
Therapy of supracondyler pesevdoarthrosis of the femur and tibia by

intramedullary nailing and compresaion, Magy, sebeszet 10 no.2-3:
137-140 Apr-Jtine 57.

1, Az Orszagee Traumatolgiani Intezet kozlemenye Igazgato: kudasz
Jogsef dr, ezyetemi tanar,
{FEMUR, dis. .
pseudoarthrosis, supracondylar of ferur-tibia, surg.,
intramedullary nailing using compression (Hun)) -
(TIBLL, dis.
same )
(PSEUDOARTHROE IS, surg,

femur-tidia, supracondylar, intramedullary nailing using
compression (Hun))
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BOROK, M,, inzh.
]

New equipment for road comstruction. 4vt.dor., 20 no,10:38-39
0 *s57. (MIBA 10:12)
(Road machinery)
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MALNASI, G., dr.; GYORGY, P,, dr.j BOROS, M.
—_
Anatomoclinical analysis of cases of peptic ulcer with fatal
outcome. Med. inter,, Bucur 13 no.5:759-769 My '6l.

1, Lucrare efectunta in Clinica I mediecala din Tirgu Mures, director:
prof. P. Docsy.

(PEPTIC ULCER complications)
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BOROK, M. R. Allergiya i desensibilisiruyushchaya terapiya v klinike
legochnogo twberkuleza, V sbs Voprosy allergii i immniteta pri
tuberkuleze, L, 1948, S. 5=32

S0: LETOPIS NO. 0, 1944
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BOROK, M.T. _ .

lectric

Using the zero method with electric compensation in photoe C,

measurements. Priborostroenie ng.lel3-14 Ja ‘62, (MIRA 15:1)
) {Photoelectric measurements)
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BOROK, M.T.; MIRONOV, A.S.

R

Gas vanal,vzer for measuring very weak concentrations of
oxygen
in hydrogen and helium, Priborostroenie no,3:12-.15 Mr 62,

(Gases-—analysis) (MIRA 15:4)
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BOROK, M.Ye.

Blads for the T-107 tractor loader. Rats, i izobr. pred.lz v stg?ts
00.79:10-11 5k, MIRA 8:

(Tractorn) (Loading and unloading)
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BOROX, M.Ye, inzhener

The APG sel-propelled automobile loader, Avt.dor., 18 10:2:30
Mr-Ap '55, (MLBA 8:6)

(Road machizery) (loading amd unloading)
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